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Abstract
Background: The routine use of radiology is normally discouraged in patients with low back pain (LBP). Magnetic
Resonance Imaging (MRI) provides clinicians and patients with detailed knowledge of spinal structures and has no
known physical side effects. It is possible that insight into the pathological changes in LBP patients could affect
patient management. However, to our knowledge, this has never been tested. Until June 2006, all patients at our
specialised out-patient public clinic were referred for MRI on the basis of clinical indications, economic constraints,
and availability of MRI (the “needs-based MRI” group). As a new approach, we now refer all patients who meet
certain criteria for routine up-front MRI before the clinical examination (the “routine MRI” group).
Objectives: The aims of this study were to investigate if these two MRI approaches resulted in differences in: (1)
duration of treatment, (2) number of contacts with clinicians, and (3) referral for surgery.
Design: Comparison of two retrospective clinical cohorts.
Method: Files were retrieved from consecutive patients in both groups. Criteria for referral were: (1) LBP or leg
pain of at least 3 on an 11-point Numeric Rating Scale, (2) duration of present symptoms from 2 to12 months and
(3) age above 18 years. A comparison was made between the “needs-based MRI” and “routine MRI” groups on the
outcomes of duration of treatment and use of resources.
Results: In all, 169 “needs-based MRI” and 208 “routine MRI” patient files were identified. The two groups were
similar in age, sex, and severity of LBP. However, the median duration of treatment for the “needs-based MRI”
group was 160 versus 115 days in the “routine MRI” group (p = 0.0001). The median number of contacts with
clinicians for the “needs-based MRI” group was 4 versus 3 for the “routine MRI” group (p = 0.003). There was no
difference between the two approaches in frequency of referral for back surgery (p = 0.81). When the direct clinical
costs were compared, the “routine MRI” group was less costly but only by €11.
Conclusion: In our clinic, the management strategy of routinely performing an up-front MRI at the start of
treatment did reduce the duration of treatment and number of contacts with clinicians, and did not increase the
rate of referral for back surgery. Also, the direct costs were not increased.
Background
Immediate routine use of imaging in patients with low
back pain (LBP) is currently discouraged by some
experts in this area [1]. The reasons for this are that
only few cases of serious pathology are found in the
clinical population [2,3], little is known about the clini-
cal relevance of other spinal pathological or degenerative
findings[4],[5],[6],and access to these images seems to
have little or no influence on treatment effect [7].
Magnetic Resonance Imaging (MRI) is increasingly
replacing other imaging modalities in the diagnosis of
LBP but the routine use of “up-front” MRI is not
recommended [1]. An up-front MRI is an MRI which
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any medium, provided the original work is properly cited.patients receive on a routine basis prior to the clinical
examination.
From the patients’ perspective, knowledge of various
anomalies - many of which are normal degenerative
findings - are, by some, thought to induce anxiety and
dependence on health care services in those who are ill
informed, which in turn could cause ill-advised medical
interventions [8]. Others suggest that early use of MRI
has a reassuring effect [7,9].
From a societal perspective, the cost of an MRI exami-
nation is high. Also, detailed visualisation of various
abnormalities, such as a disc protrusion, could result in
overzealous referral for surgery [7,10]. This could have
both adverse economic consequences (because of the
high cost of surgery) and negative personal consequences
(because of the higher risk of serious side effects with
surgery as compared with conservative treatment).
An additional perspective, however, is the growing
trend for patients to distrust or disregard expert advice
[11,12] as many clinicians have observed. Also, the med-
ical profession is losing its traditional hold on the role
of gate-keeper with full control over the management of
the entire clinical course[13],[14],[15].Today, many
patients view health personnel in a given health field as
just one of many sources of information and providers
of services [16]. Therefore, if one health practitioner
refuses to refer a patient for advanced imaging, the
patient might continue his/her search for full informa-
t i o nu n t i la nM R Ih a sb e e no b t a i n e d .T h i si sp o s s i b l e
b e c a u s em a n yp a t i e n t sh a v ep r i v a t ei n s u r a n c eo rm a y
even pay themselves, and if the public system is unco-
operative, there are private clinics that may be less
restrictive in their criteria for proceeding with imaging.
O nt h eo n eh a n d ,t h i sm a yh a v et h ep o s i t i v ee f f e c to f
stopping the continued search for an MRI, but on the
other hand, if the patient gets an unsuitable explanation,
where findings are not explained in relation to the
patient’s specific spinal complaint, it may not result in
an improvement of e.g. well-being, fear avoidance beliefs
and avoidance of everyday activities [17,18].
As a consequence of this new development, which has
accelerated in Denmark over the past few years, a new
approach has been introduced into our specialised, out-
patient public clinic. All patients with LBP referred to
the clinic, who fulfil certain inclusion criteria, have since
June 2006 received an up-front routine MRI examina-
tion on the first visit. This occurs before being examined
by a clinician, rather than on a perceived needs basis.
The introduction of this new approach was based on the
assumption that up-front access to an MRI report will
have an anxiety-reducing effect when the patient learns
that there is nothing seriously wrong. Also, if there is no
effect of the treatment, consisting of exercise-based con-
servative therapy, the duration of treatment at the clinic
does not have to be prolonged while waiting for the
required MRI that might enlighten the clinician further.
Having the anatomical facts at hand is thought to make it
easier for both patient and clinician to accept the situation
for what it is. This in turn is thought to effect the duration
of treatment, reduce the risk of chronicity and sick-leave,
and hence save society unnecessary costs. A quicker turn-
over of patients will also have the benefit of reducing the
waiting lists at this specialised clinic.
Nevertheless, to our knowledge, these potentially posi-
tive aspects of up-front routine MRI in patients with
prolonged LBP have not been studied. For this reason,
we made use of the standardised records available in the
clinic, and performed a study that compared the present
system with that previously used. We were able to
retrieve information on, and compare the duration of,
treatment, number of contacts with clinicians, and refer-
ral for surgery that occurred before and after the prac-
tice of routine MRI. However, we did not have access to
information on any relevant psychosocial data, making it
impossible to study patients’ personal reactions and
indirect costs. Nevertheless, the direct costs relating to
the MRI and the subsequent visits to the clinic could be
identified. A crude analysis was therefore performed
comparing these costs in the two groups.
Method
Design
The study involved a comparison of two retrospective
clinical cohorts.
Flow of study
A comparison was made between two patient cohorts
that differed only on the method by which MRI was
prescribed. During the period when the study was car-
ried out, no other procedures were changed in the
clinic. All had attended the same specialised outpatient
spine clinic in Denmark (Spine Centre of Southern Den-
mark, Ringe) after referral from the primary care sector.
Criteria for referral were: (1) back problems with or
without radiculopathy, (2) duration of the actual episode
being a maximum of two years, and (3) appropriate
treatment that was unsuccessful in the primary care
setting.
A hand search was done for the two groups, “routine
MRI” and “needs-based MRI”, in order to collect infor-
mation that made it possible to ascertain whether the
two methods of MRI prescription had an apparent effect
on the duration of treatment and the use of resources.
Study participants
“Routine MRI” group
From June 2006, MRI was performed on all patients
meeting the following criteria: (1) LBP or leg pain of at
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tion of present symptoms from 2 to 12 months, and
(3) age above 18 years. Information was obtained on all
patients who had attended the clinic from June 2006 till
the time of the study (February 2007), including both
baseline and outcome data.
“Needs-based MRI” group
Up until June 2006, patients at the clinic received an
MRI purely on the basis of clinical indications as deter-
mined during the course of the examination and treat-
ment. A computerised list of all patients who attended
the clinic between January and December 2005 was
obtained. On the basis of the date of birth, the patient
files were manually retrieved in order to select those
who met the same criteria as those in the “routine MRI”
group. The search was stopped at an arbitrary number
anticipated to correspond to the approximate number of
participants in the “routine MRI” group. The same
information was collected as for the “routine MRI”
group, together with information about referral for MRI.
Variables of interest
The following baseline variables were obtained from the
standard baseline questionnaire which was included in
the patient file: sex, age, severity of low back pain (11-
point Numeric Rating Scale), leg pain (11-point
Numeric Rating Scale), disability (LBP Rating Scale)
[19], and duration of symptoms (months in pain).
Three main outcome variables were obtained from the
computerised booking system after the end of treatment.
These were: (1) Duration of time until referral back to
the primary sector or other health care provider (date of
referral back minus date of first visit), (2) Number of
visits to the clinic (counted from the booking system),
(3) Referral for spine surgery (based on a specific code
in the booking system) and (4) If an MRI was performed
(verified from the date of MRI in the booking system).
The direct costs of an MRI and a visit to the clinic
were estimated from the National Health Service of
Denmark by DRG rates (Diagnosed Related Grouping),
using rates from 2007 [20].
Analysis of data
Initially, the baseline variables for the “needs-based
MRI” and “routine MRI” were compared to see if they
resembled each other. The two groups were then com-
pared on the outcome variables mentioned above. As
most variables were non-normally distributed, non-para-
metric inferential statistics were used (Wilcoxon rank
sum test).
As it is our experience that patients with dominating
leg pain often have a longer course of treatment and a
worse prognosis than those with mainly back pain,
those with leg pain were initially analyzed separately on
the three outcome variables. However, as no differences
were found (p = 0.08 to 0.97), they were subsequently
analyzed together.
We used the rates from the National Health Service of
Denmark [20] to calculate the total costs on MRIs and
visits for each group. The cost per patient was estimated
by dividing the total cost by the number of patients in
each group. Danish kroner were converted into Euros
with the current exchange rate of DKK 7.44 to EUR 1.
Results
Description of the two cohorts
In all, 169 “needs-based MRI” and 208 “routine MRI”
patient files were identified. Forty-three percent of the
patients in the “needs-based MRI” group had an MRI
compared with everybody in the “routine MRI”.T h e
two groups were similar in relation to age, sex, severity
of back pain and leg pain, and functional disability
(Table 1). The median age for both groups was 48 years
and there was almost an even distribution of men and
women. The median for leg pain and back pain was 5
on an 11-point Numeric Rating Scale and the functional
disability score was around 50%. However, there was a
difference in duration of symptoms, with a total range
from 2 to12 months; the median estimate for the “rou-
tine MRI” group was 5 months, but only 4 months for
the “needs-based MRI” group. The actual results are
shown in Table 1.
Outcome
The median duration of treatment for the “needs-based
MRI” group was 160 versus 115 days in the “routine
MRI” groups (p = 0.0001). The median number of visits
to the clinic for the “needs-based MRI” group was 4 ver-
sus 3 for the “routine MRI” group (p = 0.003). There
was no difference between the two groups in relation to
referral for back surgery (p = 0.81).
Costs
For a patient in the “needs-based” group, the direct cost
for MRI and other clinical consultations was €968 com-
pared with €957 for a patient in the “routine MRI”
group. For details see Table 2.
Discussion
When referral for MRI occurred within the “needs-
based MRI” system, that is, when it was based on clini-
cal reasoning and experience, the duration of treatment
was longer with more visits to the clinic. However,
when using the new approach, where all patients were
routinely referred for MRI, the duration of treatment
w a sr e d u c e d ,a sw a st h en u m b e ro fv i s i t s .A tt h es a m e
time, there was no increase in the rate of referral for
surgery. For the “needs-based MRI” group, the direct
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for MRIs were lower than in the “routine MRI” group.
Overall, the per patient total costs were similar between
the groups.
In a systematic review [1] that compared the effect of
early routine lumbar imaging with usual clinical care
without up-front imaging, only two studies investigated
MRI [9,18]. Those studies involved patients with LBP
where there was no indication of serious underlying
conditions. The results were mixed, based on patient-
reported information, for example: pain, disability, qual-
ity of life and mental health.
Our study used a different approach. We investigated
this issue from a more administrative/logistics perspec-
tive, and from this point of view, our results were unam-
biguously in favour of the routine use of MRI for this
type of patient. To our knowledge, this is the first time
t h ei s s u ea b o u tt h er o u t i n eu s eo fu p - f r o n tM R Ih a s
been investigated from a non-clinical perspective.
When the direct clinical costs were compared, the
“routine MRI” group was less costly but only by €11.
However, costs would possibly differ from setting to set-
ting, depending on the type of governmental payment
structure, type of treatment and structure of treatment
program. Our results are based on a crude calculation
of the direct costs, which were the only economic data
available. A full economic evaluation would be necessary
to make definitive conclusions about the cost-effective-
ness of this new MRI approach.
Our results are based on a retrospective study with a
historical control group and the differences between the
two groups could be influenced by time-related bias, for
example: different clinicians at different time points,
availability of MRI or change in management in the
Table 1 Description of the two cohorts and outcome data
Description of the two cohorts Needs-based MRI (169) % Routine MRI (208) % p-value
Referred to MRI 72 43 208 100
Age (years)
Median 48 - 48 - 0.88*
Quartiles 25-75 39-56 - 37-58 - -
Sex
Men 83 49 110 53 -
Women 86 51 98 47 -
Back pain (0-10)
Median 5 - 5 - 0.14*
Quartiles 25-75 4-7 - 4-7 - -
Leg pain (0-10)
Median 5 - 5 - 0.95*
Quartiles 25-75 2-7 - 2-7 - -
Disability (%)
Median - 50 - 54.5 0.16*
Quartiles 25-75 - 37-68 - 42-69 -
Duration of symptoms (months)
Median 4 - 5 - 0.04*
Quartiles 25-75 3-6 - 3-7 - -
Outcome Needs-based MRI % Routine MRI % p-value
Referred to surgery 15 9 17 8 0.81*
Duration at clinic (days)
Median 160 - 115 - 0.0001*
Quartiles 25-75 106-122 - 75-161 - -
Visits at clinic (number)
Median 4 - 3 - 0.003*
Quartiles 25-75 2-7 - 2-5 - -
* Wilcoxon rank sum test
Table 2 Calculations of direct costs
Price Needs-based group
(n = 169)
Routine MRI
(n = 208)
MRI €332.43 72 €23934.96 208 €69145.44
Visit €176.70 790 €139593.00 735 €129874.50
Costs
Total per group €163527.96 €199019.94
Total per patient €967.62 €956.83
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at the two time points. To test this more precisely,
would require a randomised controlled trial.
However, even if a randomised controlled trial showed
convincing results against up-front MRI, the implemen-
tation of such findings may be difficult in a country
such as Denmark, where patients are influential on clini-
cal decision-making. If a patient is not satisfied with the
decision of the practitioner, the risk of the patient’s
“doctor shopping” is high.
An argument against the routine use of MRI is that
MRI is expensive [21]. Nevertheless the costs of an MRI
scan might be extremely different in various countries
and over time. In Denmark, the costs are regulated by
the authorities in the health sector and heavily influ-
enced by the insurance companies on the free market.
The costs of a prolonged duration of treatment and
multiple visits to clinicians might be less if an up-front
M R Is c a nr e s u l t e di na ne a r l i e rc l o s u r eo ft h ec l i n i c a l
course and precluded the expenses associated with “doc-
tor-shopping”. The results of this study suggest that
there is a need for further studies of both the cost-effec-
tiveness and patient outcomes that result from different
approaches to MRI use in managing low back pain.
Conclusion
In a health care system where patients can disregard a
clinical decision not to have an MRI, as is the case in
Denmark, the use of up-front routine MRI appears to
be an effective method to optimise patient flow through
a secondary care back pain centre. Further research
should investigate whether up-front MRI leads to
improved patient outcomes and is cost-effective in other
clinical settings.
Author details
1Research Department, Spine Centre of Southern Denmark, Østre Hougvej
55, 5500 Middelfart, Denmark.
2Institute of Regional Health Services Research,
University of Southern Denmark, Winsløwparken 19.3, 5000 Odense,
Denmark.
Authors’ contributions
RKJ participated in conception and design, carried out the data collection
and the analysis, and main parts of the manuscript. CM participated in the
design and coordination of the study and helped to draft the manuscript.
CLY participated in the conception and made substantial contributions to
the manuscript. All authors have read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 23 March 2010 Accepted: 9 July 2010 Published: 9 July 2010
References
1. Chou R, Fu R, Carrino JA, Deyo RA: Imaging strategies for low-back pain:
systematic review and meta-analysis. Lancet 2009, 373:463-472.
2. Jarvik JG, Deyo RA: Diagnostic evaluation of low back pain with emphasis
on imaging. Ann Intern Med 2002, 137:586-597.
3. Joines JD, McNutt RA, Carey TS, Deyo RA, Rouhani R: Finding cancer in
primary care outpatients with low back pain: a comparison of diagnostic
strategies. J Gen Intern Med 2001, 16:14-23.
4. Boden SD, Davis DO, Dina TS, Patronas NJ, Wiesel SW: Abnormal magnetic-
resonance scans of the lumbar spine in asymptomatic subjects. A
prospective investigation. J Bone Joint Surg Am 1990, 72:403-408.
5. Jarvik JJ, Hollingworth W, Heagerty P, Haynor DR, Deyo RA: The
Longitudinal Assessment of Imaging and Disability of the Back
(LAIDBack) Study: baseline data. Spine (Phila Pa 1976) 2001, 26:1158-1166.
6. Jensen MC, Brant-Zawadzki MN, Obuchowski N, Modic MT, Malkasian D,
Ross JS: Magnetic resonance imaging of the lumbar spine in people
without back pain. N Engl J Med 1994, 331:69-73.
7. Jarvik JG, Hollingworth W, Martin B, Emerson SS, Gray DT, Overman S, et al:
Rapid magnetic resonance imaging vs radiographs for patients with low
back pain: a randomized controlled trial. JAMA 2003, 289:2810-2818.
8. Deyo RA: Magnetic resonance imaging of the lumbar spine. Terrific test
or tar baby? N Engl J Med 1994, 331:115-116.
9. Gilbert FJ, Grant AM, Gillan MG, Vale LD, Campbell MK, Scott NW, et al: Low
back pain: influence of early MR imaging or CT on treatment and
outcome–multicenter randomized trial. Radiology 2004, 231:343-351.
10. Lurie JD, Birkmeyer NJ, Weinstein JN: Rates of advanced spinal imaging
and spine surgery. Spine (Phila Pa 1976) 2003, 28:616-620.
11. Gray BH: Trust and trustworthy care in the managed care era. Health Aff
(Millwood) 1997, 16:34-49.
12. Mechanic D, Schlesinger M: The impact of managed care on patients’
trust in medical care and their physicians. JAMA 1996, 275:1693-1697.
13. Hellin T: The physician-patient relationship: recent developments and
changes. Haemophilia 2002, 8:450-454.
14. Wensing M, Jung HP, Mainz J, Olesen F, Grol R: A systematic review of the
literature on patient priorities for general practice care. Part 1:
Description of the research domain. Soc Sci Med 1998, 47:1573-1588.
15. Coulter A, Jenkinson C: European patients’ views on the responsiveness
of health systems and healthcare providers. Eur J Public Health 2005,
15:355-360.
16. Hesse BW, Nelson DE, Kreps GL, Croyle RT, Arora NK, Rimer BK, et al: Trust
and sources of health information: the impact of the Internet and its
implications for health care providers: findings from the first Health
Information National Trends Survey. Arch Intern Med 2005, 165:2618-2624.
17. Ash LM, Modic MT, Obuchowski NA, Ross JS, Brant-Zawadzki MN, Grooff PN:
Effects of diagnostic information, per se, on patient outcomes in acute
radiculopathy and low back pain. AJNR Am J Neuroradiol 2008,
29:1098-1103.
18. Modic MT, Obuchowski NA, Ross JS, Brant-Zawadzki MN, Grooff PN,
Mazanec DJ, et al: Acute low back pain and radiculopathy: MR imaging
findings and their prognostic role and effect on outcome. Radiology
2005, 237:597-604.
19. Manniche C, Asmussen K, Lauritsen B, Vinterberg H, Kreiner S, Jordan A:
Low Back Pain Rating scale: validation of a tool for assessment of low
back pain. Pain 1994, 57:317-326.
20. The Danish National Board of Health: [http://www.sst.dk/Indberetning og
statistik/DRG Takster/Takster 2007.aspx].
21. Hollingworth W, Gray DT, Martin BI, Sullivan SD, Deyo RA, Jarvik JG: Rapid
magnetic resonance imaging for diagnosing cancer-related low back
pain. J Gen Intern Med 2003, 18:303-312.
doi:10.1186/1746-1340-18-19
Cite this article as: Jensen et al.: Routine versus needs-based MRI in
patients with prolonged low back pain: a comparison of duration of
treatment, number of clinical contacts and referrals to surgery.
Chiropractic & Osteopathy 2010 18:19.
Jensen et al. Chiropractic & Osteopathy 2010, 18:19
http://www.chiroandosteo.com/content/18/1/19
Page 5 of 5